Short-term uvb-irradiation leads to putative limbal stem cell damage and niche cell-mediated upregulation of macrophage recruiting cytokines.
Ultraviolet light B (UVB)-irradiation is linked to various ocular pathologies such as limbal stem cell defects in pterygium. Despite the large circumstantial evidence linking UVB irradiation and limbal epithelial stem cell damage, the precise molecular responses of limbal stem cells to UVB irradiation are unclear. Here the effect of UVB irradiation on the putative stem cell phenotype, limbal niche cells and the subsequent effects on corneal (lymph)angiogenic privilege were investigated. Primary human limbal epithelial stem cells and fibroblasts were irradiated with 0.02 J/cm(2) of UVB, a low dose corresponding to 3 min of solar irradiation. UVB irradiation caused significant reduction of limbal epithelial and limbal fibroblast proliferation for 24 h, but apoptosis of limbal epithelial stem cells only. Moreover, UVB induced stem-like character loss of limbal epithelial cells, as their colony forming efficiency and putative stem cell marker expression significantly decreased. Interestingly, limbal epithelial cells co-cultured with UVB-irradiated limbal fibroblasts also exhibited loss of stem cell character and decrease of colony forming efficiency. Conditioned media from limbal epithelial cells inhibited lymphatic endothelial cell proliferation and tube network complexity; however this effect diminished following UVB irradiation. In contrast, pro-inflammatory and macrophage-recruiting cytokines such as TNFα, IFNγ and MCP1 were significantly upregulated following cell irradiation of limbal fibroblasts. These data demonstrate the key role of the limbal stem cell niche in response to UVB and subsequent (lymph)angiogenic and inflammatory events. These data suggest that the known pro(lymph)angiogenic effect of UVB irradiation in pterygium is not linked to a direct up-regulation of pro-angiogenic cytokines, but rather to indirect macrophage-recruiting cytokines being upregulated after UVB irradiation.